Identification and characterization of Zika virus NS5 RNA-dependent RNA polymerase inhibitors.
The current outbreak of Zika virus (ZIKV) is the impetus for novel, safe and efficacious anti-ZIKV agents. ZIKV non-structural protein 5 RNA-dependent RNA polymerase (RdRp) is essential for viral replication and is logically regarded as an attractive drug target. This study used a fluorescence-based polymerase assay to find an anti-infective drug 10-undecenoic acid zinc salt (UA) which could inhibit RdRp activity with a half maximal inhibitory concentration (IC50) of 1.13-1.25 µM. Molecular docking and site-directed mutagenesis analyses identified D535 as the key amino acid in the interaction between RdRp and UA. Importantly, the surface plasmon resonance assay showed that UA had strong direct binding with ZIKV wild-type RdRp and a relatively weak interaction with D535A-RdRp. As a control, the nucleoside inhibitor sofosbuvir triphosphate (PSI-7409) conferred insensitivity to the fluorescence-based RdRp assay and cannot bind directly with RdRp. Moreover, UA showed anti-ZIKV activity comparable to sofosbuvir. All these results indicate that UA is likely to be a promising lead compound against ZIKV, exhibiting a different mechanism than sofosbuvir.